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PURPOSE:To achieve an optimal control of a motor where the torque is not generated excessively from 
the motor by setting the control amount of the motor such that the motor torque, follows up the fluctuation 
of device load due to the ambient temperature. 

CONSTITUTIONS control amount to be set for a motor driver 15 is preset on a control table 14 and an 
MPU 1 1 detects the device temperature through a temperature sensor 10 at a timing for setting the 
control amount of the motor driver 15. A target amount is then determined based on the device 
temperature and control command information being provided with reference to the control table 14. A 
comparator 16 in the motor driver 15 compares a voltage induced in a motor coil 19 with a preset 
reference value 1 7 and controls an output transistor 1 8 to match both voltages thus feeding the motor 
coil 19 with a constant current corresponding to the reference voltage 17. Consequently, the motor 9 is 
driven with a constant current to generate a predetermined torque for controlling the carriage of a carrier 
8. This constitution controls the motor with an optimal motor torque. 
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(54) MOTOR CONTROLLER AND CONTROL METHOD 

(57)Abstract: 

PURPOSE: To achieve an optimal control of a motor where the torque is 
not generated excessively from the motor by setting the control amount of 
the motor such that the motor torque follows up the fluctuation of device 
load due to the ambient temperature. 

CONSTITUTION: A control amount to be set for a motor driver 15 is 
preset on a control table 14 and an MPU 1 1 detects the device 
temperature through a temperature sensor 10 at a timing for setting the 
control amount of the motor driver 1 5. A target amount is then determined 
based on the device temperature and control command information being 
provided with reference to the control table 14. A comparator 16 in the 
motor driver 15 compares a voltage induced in a motor coil 19 with a 
preset reference value 17 and controls an output transistor 18 to match 
both voltages thus feeding the motor coil 1 9 with a constant current 
corresponding to the reference voltage 1 7. Consequently, the motor 9 is 
driven with a constant current to generate a predetermined torque for 
controlling the carriage of a carrier 8. This constitution controls the motor 
with an optimal motor torque. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A motor control method characterized by changing a controlled variable of a motor to given control-lead 
information the optimal according to operating environment temperature of a motor in a motor control method which 
controls generating torque of a motor based on control-lead information. 

[Claim 2] Motor control equipment which is characterized by providing the following and which controls generating 
torque of a motor based on control-lead information A temperature sensor which detects operating environment 
temperature of a motor A control section which reads a controlled variable which responds to operating a motor based 
on control-lead information with reference to the above-mentioned control table based on a control table showing 
necessity and sufficient controlled variable for every operating environment temperature of a motor, and given control- 
lead information and operating environment temperature which the above-mentioned temperature sensor detected, and 
controls a motor 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the control method of the motor which can always operate a motor 
with the useless torque which is not, and a control unit, when equipment temperature rises with the passage of time in 
equipments, such as a printer by which especially the motor is incorporated, about the control method of motors, such as 
a DC motor and a stepping motor, and a control unit at the time of actuation and the load of a motor decreases. 
[0002] 

[Description of the Prior Art] There are a constant voltage drive method and a constant current drive method as drive 
method of a stepping motor. For example, in order to operate the carrier of a printer, the motor out of which large torque 
comes at high speed is used. Usually by such motor, the constant current drive method is taken. 
[0003] One of the advantages of a constant current drive method is in the point that the level of the constant current 
which flows in a coil can be changed easily, by adjusting reference voltage in a comparator circuit [ / reference voltage / 
from a coil / the feedback voltage and reference voltage ], in order to carry out the constant current drive of the coil of a 
motor. By the way, since the relation of direct proportion between the coil current of a motor and the torque to generate 
is, the generating torque of a motor will change with accommodation of reference voltage easily. 
[0004] In the motor control of a printer, control of making a switch and motor torque fluctuate is performed in the 
constant current value of a coil in through rise / down field in the carrier delivery control which consists of a through 
rise (acceleration) field as changed the constant current value of a coil according to the rotational frequency of a motor 
using this, for example, shown in drawing 4 , a fixed-speed field, and a through down (moderation) field. 
[0005] although the coil current of a motor be set as a value from which torque required to drive the load of equipment 
be acquire, the oil by which the equipment temperature of a printer be apply to the device portion under low- 
temperature environment 5 degrees C or less solidified, and a setup of coil current be performed so that a load might 
start a motor certainly also under low-temperature environment by the conventional motor control method from increase 
30% to about 50% at the time of ordinary temperature. Drawing 5 shows relation with fluctuation by the temperature of 
the generated motor torque and the equipment load in the case of being based on such a conventional motor control 
method. 

[0006] It turns out that especially the generated motor torque has a superfluous torque margin to the equipment load in 

an ordinary temperature region, i.e., the torque actually needed, so that clearly from drawing 5 . 

[0007] 

[Problem(s) to be Solved by the Invention] By the conventional motor control method, since set torque was performed 
on the basis of the load which increases under the low-temperature environment of equipment, there was a problem 
power consumption not only becomes useless, but that torque became superfluous at the time of actuation in ordinary 
temperature, and pyrexia and the noise became large. 

[0008] This invention aims at controlling the optimal to fluctuation of the equipment load by the difference in the 
operating environment temperature of a motor, so that the generating torque of a motor does not become superfluous. 
[0009] 

[Means for Solving the Problem] This invention is made to perform control which sets up a controlled variable of a 
motor so that generating torque of a motor may follow fluctuation of an equipment load by difference in operating 
environment temperature of a motor. 

[0010] Drawing 1 is principle explanatory drawing of this invention, (a) of drawing 1 shows the control characteristic of 
a motor control method by this invention, and (b) of drawin g 1 shows an outline configuration of motor control 
equipment by this invention. 
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[001 1] In (a) of drawing 1 , A shows a fluctuation property accompanying an operating environment temperature 
change of an equipment load, and B shows the control characteristic over an operating environment temperature change 
of motor torque by this invention. 

[0012] The control characteristic B of motor torque is set up so that the fluctuation property A of an equipment load 
may be followed, and it is made for motor torque beyond necessity not to be generated, (b) of drawing 1 shows an 
equipment configuration for realizing the control characteristic B of such motor torque. An equipment load of a device 
in which drive 1 by motor of a controlled system and 2 is driven by motor 1 , A control table which gives a controlled 
variable for a temperature sensor with which 3 detects operating environment temperature of a motor, and 4 to generate 
optimal motor torque like the control characteristic B of drawing 1 (a) corresponding to control-lead information and 
operating environment temperature over a motor 1, and 5 are control sections which perform motor control. 
[0013] When equipment temperature is supervised with a temperature sensor 3 at the time of actuation and control-lead 
information over a motor 1 is given, a control section 5 reads a controlled variable of a location which corresponds with 
reference to the control table 4 using the control-lead information and operating environment temperature which a 
temperature sensor 3 detected, and controls a motor 1. A controlled variable is a reference voltage level which 
determines a constant current value passed for example, in a motor coil here. 
[0014] 

[Function] Fluctuation of the equipment load accompanying an operating environment temperature change as shown in 
A of (a) of drawing 1 is based on oil solidifying, making an equipment load increase at the time of the low temperature 
following 5 degrees C, as mentioned above, and the fluidity of oil increasing at the time of ordinary temperature, and 
making an equipment load light etc. For this reason, the motor torque needed is large in a low-temperature region, and it 
decreases in an ordinary temperature region. Since the controlled variable of a motor is set up according to the motor 
torque needed in this way changing to the control table 4 shown in (b) of drawing 1 with the operating environment 
temperature of a motor, the useless motor torque which is not can always be generated by changing the controlled 
variable read from the control table 4 according to the operating environment temperature which a temperature sensor 3 
detects. 
[0015] 

[Example] The example which applied this invention to the printer at drawing 2 is shown, the carrier with which a 
printer and 7 carried the platen and, as for 8, 6 carried the print head in drawing 2 , the temperature sensor for [ 9 ] the 
temperature detection in equipment in the motor for carrier delivery, and 10, and 11— for Motor Driver and 16, as for 
reference voltage and 18, a comparator and 17 are [ MPU and 12 / ROM, the control table for / 13 / motor torque 
controls in a control program and 14 and 15 / an output transistor and 19 ] motor coils. 

[0016] MPU1 1 performs printing control of a printer by performing a control program 13. A control program 13 has the 
function which generates the control-lead information which controls actuation of a motor 9 by the control characteristic 
of carrier delivery as shown in drawing 4 , and MPU1 1 sets up a controlled variable to Motor Driver 1 5 to 
predetermined timing at the time of activation of a control program 13. In addition, the motor mode-of-operation 
information that the setting speed to a motor 9 is expressed is used for control-lead information here. 
[0017] The controlled variable set as Motor Driver 15 is set as the control table 14. MPU1 1 detects equipment 
temperature with a temperature sensor 10 at the time of the timing which sets up the controlled variable to Motor Driver 
15, and calculates a target controlled variable with reference to the control table 14 based on the equipment temperature 
and the given control-lead information. 

[0018] The controlled variable set as Motor Driver 15 is the value of the reference voltage 17 for controlling the 
constant current value passed in the motor coil 19. The comparator 16 in Motor Driver 15 compares the set-up reference 
voltage 17 with the voltage produced in the motor coil 19, it controls the output transistor 18 so that both voltage is in 
agreement, and it passes die constant current corresponding to the value of reference voltage 17 in the motor coil 19. 
[0019] Thereby, a constant current drive is carried out, and a motor 9 generates predetermined torque and carries out 
delivery control of the carrier 8. (a) of drawing 3 shows the flow of the motor control functional division in the control 
program 13 of drawing 2 , and (b) of drawing 3 shows the example of the control table 14 of drawing 2 . Hereafter, 
details are explained, referring to drawing 2 if needed. 

[0020] In the flow of (a) of drawin g 3 , if a power supply is switched on (ON), the temperature data of a temperature 
sensor 10 will be read first, and the control-lead information on the motor currently further generated previously by the 
control program 13 (motor mode-of-operation information) will be read. Next, with reference to the control table 14, the 
controlled variable applicable to these temperature data and control-lead information is determined, it sends to Motor 
Driver 15 and it is performed. It is repeated whenever the actuation after reading of the temperature data of a 
temperature sensor 10 performs carrier delivery actuation among the above actuation. 
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[0021] Although the above example was a thing about control of the motor for carrier delivery of a printer, this 
invention is not restricted to this and can be similarly applied in the equipment of arbitration to which the equipment 
load of a motor is changed with temperature. 
[0022] 

[Effect of the Invention] Since a motor is controlled so that this invention operates with the motor torque corresponding 
to the equipment load in the temperature, even if the temperature in the equipment which uses a motor changes, the 
power consumption of a motor can always control calorific value or the noise to the minimum value, and reduction of 
the employment cost of equipment and the improvement of an operating environment can be aimed at. 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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[Drawin g 2] 
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[Drawing 4] 
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[Drawing 5] 
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